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depletion of at least two of these factors resulted in decreased otic
expression of Pax8 and Sox9. Furthermore, the co-expression of Fgf
and Wnt is necessary to activate Pax8 in isolated AC. These results
indicate that the combined activity of hindbrain-derived Fgf and Wnt
molecules plays an essential role in otic placode speciﬁcation in
Xenopus.
doi:10.1016/j.ydbio.2008.05.240
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Neural crest (NC) induction depends on two signaling pathways, a
Bmp signal which must be partially attenuated by Bmp antagonists,
and a separate signal mediated either by a canonical Wnt or Fgf. In
Xenopus the mesoderm underlying the NC-forming region has been
proposed as a source of this secondary signal. Wnt8 and Fgf8a are
expressed in the mesoderm around the time of NC speciﬁcation, and
interference with either pathway results in a similar loss of NC cells
suggesting that these factors are both required to specify the NC.
However, it is unclear whether this dual requirement reﬂects the fact
that these signaling molecules are operating in the same or in parallel
pathways. Here we describe experiments that test these possibilities.
While Wnt8 expression can restore NC progenitors in Fgf8a-deﬁcient
embryos, Fgf8a is unable to generate NC cells in Wnt8-depleted
embryos. In animal caps Wnt8 or Fgf8a in combination with the Bmp
antagonist chordin activate a broad range of NC-speciﬁc genes
without inducing mesoderm. We found that the NC-inducing activity
of both Wnt8 and Fgf8a was speciﬁcally inhibited by Wnt8-MO or β-
catenin-MO antisense oligos. Moreover, Fgf8a knockdown results in a
dramatic loss of Wnt8 expression in the mesoderm. Consistent with
this observation Fgf8a is a potent inducer of Wnt8 in both whole
embryos and animal caps. We propose that Fgf8a has no NC-inducing
activity of its own, rather Fgf8a activates Wnt8 in the mesoderm
which in turn promotes NC formation in the overlying ectoderm
primed by Bmp antagonists.
doi:10.1016/j.ydbio.2008.05.241
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Neural crest is a multipotent stem cell population that contributes
to a plethora of cell types in the vertebrate body. Shortly after their
induction, neural crest cells transiently reside in the dorsal neural
tube, undergo an epithelial–mesenchymal transition, and then
migrate extensively throughout the embryo. In order to understand
the mechanisms that can regulate migration and differentiation of
neural crest cells, we compared the gene expression proﬁles of
migrating neural crest cells during different stages of development.
We puriﬁed neural crest cells from St.16 chick embryos (embryonic
day 2) when they are actively migrating and from St.19 (embryonic
day 3) when they are beginning to condense, and interrogated their
transcripts by macroarray and microarray. We found that there are
signiﬁcant differences in gene expression as neural crest cells migrate
towards their destinations, which might reﬂect their transition from
migration to differentiation. We next asked if plasticity of neural crest
cells might also change as migration proceeds. We challenged the
developmental potential of puriﬁed migrating and condensing neural
crest cells by heterochronically transplanting them into younger
embryos. Our preliminary results showed that both migrating and
condensing neural crest cells homed to normal neural crest targets
such as cranial ganglia in the head. Grafted neural crest cells could
incorporate into cranial ganglia along with host neural crest cells and
differentiate into neurons. We are currently analyzing if both
population of donor cells (migrating vs. condensing neural crest)
have the same capacity to differentiate into various neural crest
derivatives after transplantation.
doi:10.1016/j.ydbio.2008.05.242
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Neural crest is a unique vertebrate cell type that migrates
extensively throughout the embryo and forms a plethora of
derivatives including most of the peripheral nervous system,
craniofacial skeleton, and melanocytes. To identify new genes
associated with neural crest cell migration and differentiation, we
isolated migrating neural crest cells from different stages and
compared their expression proﬁle using microarray. We compared
stages 10 (8–11 somites) and 13 (19–21 somites) cranial neural crest
(CNC) and stages 16 and 19 trunk neural crest (TNC) to examine
genes that were expressed in cells that had exited the neural tube
shortly vs. those that had migrated further. We saw large, global
changes in transcript proﬁles in different population of migrating
neural crest cells — 803 genes were upregulated and 2950 were
downregulated in stage 13 compared with stage 10 CNC, and 432
genes were upregulated and 255 were downregulated in stage 19
compared to stage 16 TNC. In particular, genes in several functional
groups showed striking differences in expression as migration
progressed, these included molecules associated with cell movement,
cell growth and proliferation, cell death, and gene expression. We
also compared stage 10 CNC and stage 16 TNC cells to identify
differentially expressed genes; 377 transcripts were upregulated and
943 were downregulated in stage 10 CNC compared to stage 16 TNC.
Signiﬁcantly, 25 genes in the Homeobox family were expressed at
much higher levels in TNC vs. CNC (40–100 fold increase). We have
validated our microarray results by qPCR and we will conﬁrm some
of the gene expression by in situ hybridization.
doi:10.1016/j.ydbio.2008.05.243
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